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Abstract

Background

The present study describes motor skills in a large sample of German children and adoles-

cents and investigates associations with age, gender, body-mass index, physical activity,

television time, and socioeconomic status.

Methods

2,106 children (1076 boys, 1030 girls) aged 4 to 17 years performed five different motor

tests for strength (pushups, standing long jump), coordination (backward balancing, jumping

side-to-side) and flexibility (forward bend) within the framework of the LIFE Child study

(Leipzig, Germany). Anthropometric parameters were assessed through standardized mea-

surement. Data on physical activity, television time, and socioeconomic status were col-

lected via questionnaires. Linear regression analyses were applied to assess relations.

Results

Strength and coordination performance were higher in older than in younger children. While

boys showed a higher performance in strengths tests than girls, girls performed better in

flexibility and coordination during precision tasks (backward balancing). In terms of coordi-

nation under time constraint (jumping side-to-side), both genders produced similar results.

Lower body-mass index, higher physical activity, and higher socioeconomic status were sig-

nificantly related to better motor skills. Longer television times were significantly associated

with lower performance in long jump.

Conclusions

The present findings are similar to data collected at the beginning of the century, indicating

that motor skills have hardly changed in recent years. The findings furthermore suggest that
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children from lower social strata, children with higher body weight, and children who move

little have a higher risk of developing insufficient motor skills and should therefore be given

special support.

Introduction

Physical activity and motor performance promote mobility, coordination, posture, and bal-

ance and are important building blocks for healthy development and wellbeing. Against this

background, it is worrying that the physical activity of children and adolescents in Germany

[1, 2] as well as in other countries [3] is insufficient and that the (aerobic) fitness of children

and adolescents has decreased in recent years [4, 5]. At the same time, sedentary behavior has

increased rapidly, mainly due to increased media use [6, 7], and proportions of overweight

and obesity have stabilized on a high level [8].

The present study aims to describe motor skills in a large sample of four- to 17-year-old Ger-

man girls and boys. To provide maximum comparability, motor skills were assessed using five

tests of the Motorik-Modul, a test developed to evaluate motor skills in German youth [9]. The

five tests were chosen to assess different aspects of motor competence: strength, coordination,

and flexibility. Data collected between 2003 and 2006 in a representative sample of German 4- to

17-year-old children demonstrated higher performances in older versus younger children in all

tests except flexibility [10]. Whereas male children performed better in strength tests (at least

from 14 years on), girls performed better in tests of coordination and flexibility [10]. Since these

data were collected more than 10 years ago, it is important to provide more up-to-date data on

the motor skills of children and adolescents. Overall, we expected to find the same age and gen-

der differences as Woll et al. [10]. However, a comparison of the findings might reveal some dif-

ferences between motoric skills of the current and the previous generation of youth.

Another aim of the present study was to assess associations between motor skills in children

and BMI, physical activity (PA), sedentary behavior (TV time), and socioeconomic status (SES).

Previous studies suggest relations between motor skills and lower BMI [11–14]. Possible reasons

for this association are that children with higher BMI are more likely to suffer from movement-

restricting orthopedic problems and have greater difficulty in moving or coordinating their bod-

ies [11, 15]. PA, in turn, has been associated with better motor skills [16–18]. This association

might suggest that less activity leads to poorer motor performance. At the same time, children

with poorer motor skills might experience subjective limitations and inferiority when engaging

in PA and might, therefore, reduce their PA [18–21]. Regarding SES, it is well documented that

a lower SES of the family is associated with a higher BMI, less PA, and more sedentary behavior

[22, 23], but also with lower motor skills [24]. Overall, these findings suggest a complex interplay

between BMI, PA, SES, and motor skills. Therefore, the present study investigated these parame-

ters in the same sample of children and adolescents and included them in the same statistical

model. This strategy made it possible to assess independent associations with motor skills. Based

on previous findings, we expected to find associations of better motor skills with lower BMI,

higher PA, less sedentary behavior, and higher SES.

Methods

Participants

The present study was realized within the LIFE Child study, a childhood cohort study investi-

gating the development of children from infancy into adulthood with a particular focus on
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lifestyle diseases [25, 26]. All children interested in the LIFE Child study are invited to partici-

pate. They are recruited via advertisement at different institutions, e.g., schools or health cen-

ters, and mainly come from the city or surrounding areas of Leipzig, a city with 600.000

inhabitants situated in Eastern Germany. Only children with chronic, chromosomal, or syn-

drome diseases are excluded from participation [25, 26].

The data used for the present project were collected between 2011 and 2017. All participants

aged between 4 and 17 years for whom information on motor skills, BMI, PA, TV time, and

SES were available were included in the analysis. In the case of multiple study visits per child,

only the first visit was considered (Fig 1). All parents gave informed consent, and, from the age

of 12 years, the children themselves also gave written consent.

The study was designed in accordance with the Declaration of Helsinki [27] and was

approved by the Ethics Committee of the Medical Faculty of the University of Leipzig (chair-

person: Prof. Ortrun Riha, Reg. No. 264/10-ek, date of approval: October 7, 2010).

Measures

Motor skills test. The motor skills test consists of five exercises from the Motorik-Modul

(MoMo) of the German Health Interview and Examination Survey for Children and Adoles-

cents (KiGGS) [10]. The Motorik-Modul is a reliable and valid test to assess physical fitness in

4- to 17-year-old children and adolescents [10]. It was created in a modular way, allowing

researchers to either adapt the whole test battery, single tests or a sample of various test items.

We selected five tests that represent different aspects of gross motor skills and, therefore, allow

an evaluation of multiple different aspects of motor performance.

Standing long jump was used to assess locomotive strength. Participants were asked to

jump as far as possible with their feet closed. The better of two attempts was counted. Attempts

were declared invalid if participants stepped over the line during takeoff or moved their feet

after landing. To assess strength endurance of the upper extremity, participants were asked to

perform the pushup test, in which they were asked to do as many pushups as possible in 40 sec-

onds. In terms of coordination, backward balancing evaluates coordination during dynamic

precision tasks, while jumping side-to-side estimates coordination under time constraint. To

do the backward balancing tests, participants were asked to balance backwards on three beams

of different widths. They had two attempts per beam. The numbers of steps were counted (up

to eight steps per attempt) and added up to a final score. An attempt was terminated if a partic-

ipant’s foot or hand touched the ground or wall. In the jumping side-to-side test, participants

were asked to jump side to side from one rectangle painted on the ground to an adjacent one

for 15 seconds. After two attempts, both jump counts were averaged for a final score. Finally,

forward bend evaluates flexibility of the trunk. Participants stood on a bench and were asked

to reach downwards with their hands while keeping their knees in full extension. The distance

between their fingertips and the bench was noted, with positive values marking that the bench

level was exceeded. The better of two attempts was counted. All tasks were performed as

described by Woll et. al [10] in a sports room at the Leipzig Research Center for Civilization

Diseases. To ensure a standardized procedure, all study assistants were trained and regularly

certified.

Covariates. In this analysis, age, gender, PA, TV time, SES, and age- and gender-specific

standard deviation scores of children’s BMI (BMI-SDS) were considered as covariates. Infor-

mation was collected by questionnaires and examinations. For participants aged 4 to 10 years,

questionnaires on PA and TV time (see S1 Table) were completed by parents. Participants

aged 11 years and older completed questionnaires on their own.
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For the assessment of children’s BMI, weight and height were measured by trained research

assistants, following a standardized procedure. BMI was transformed to standard deviation

scores (BMI-SDS) based on German age- and gender-specific references [28]. For further anal-

ysis, participants with a BMI equal to the 90th percentile or greater were considered over-

weight/obese, according to guidelines of the Arbeitsgemeinschaft Adipositas (AGA) [29].

To assess PA, participants were asked to indicate the frequency of activities in sports clubs.

Five answer categories could be chosen: “never”, “less often than once per week”, “1–2 times

per week”, “3–5 times per week”, “almost every day”. This question was part of a physical activ-

ity questionnaire originally designed for the use in the KiGGs study [30]. For further analysis,

children were assigned to either the “low/normal” (the lower three categories) or the “high”

(the higher two categories) PA group. The distinction between low/normal and high PA was

based on a median split. This approach was already applied in another study [31].

For the assessment of TV time, participants were asked to indicate how many hours per day

they usually spend watching TV. Five answer categories could be chosen: “never”, “30 min-

utes”, “1 to 2 hours”, “3 to 4 hours”, “more than 4 hours.” This question was part of a media

use questionnaire originally designed for the KiGGs study [32]. According to the response, TV

time was categorized as either “short/normal” or “long”. For participants aged 4 to 10 years,

TV times of at least 1 hour were considered “long”. For children aged 11 years or older, TV

times of more than 2 hours were considered “long”. These cut-offs were chosen based on cur-

rent screen-time recommendations for children and adolescents [33, 34].

Participants’ SES was assessed as a combination of parents’ education (graduation and pro-

fessional education), their occupational status, and their monthly household equivalent

income. The final SES score can range between 3 and 21, with higher scores indicating higher

Fig 1. The final sample. BMI = Body-Mass-Index, SES = socioeconomic status, PA = physical activity.

https://doi.org/10.1371/journal.pone.0251738.g001
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SES [35]. Following cut-offs created based on a representative survey on SES in German fami-

lies [35], the SES score can be categorized as either low, middle, or high.

Statistical analysis

All statistical analyses were performed using the software R (version 3.5.1). To evaluate possi-

ble associations of motor skills with age and sex, we performed multiple linear regression anal-

yses with the raw values in the five motor skills tasks as dependent variables and age and sex as

independent variables. To assess associations between motor skills and the other covariates, we

applied another series of multiple linear regression analyses. Age- and gender-standardized

scores (SDS) of the motor skills tasks were included as dependent variables, BMI, SES (as con-

tinuous measure), PA (“low/normal” versus “high”), and TV time (“short/normal” versus

“long”) were included as independent variables, and age and sex were included as covariates.

The age- and sex-specific scores were calculated based on all motoric tests performed in the

LIFE Child study. Generalized additive models for location, scale and shape [36] were applied.

Each model was checked for collinearity between the independent variables. The variance

inflation factor (VIF) of each variable did never exceed the value of five, indicating that the

inclusion of the variables in the same model did not reduce model quality. In addition, each

statistical model was checked for interactions between the independent variables and age and

gender. An interaction was included in the final model if the interaction term reached signifi-

cance (p< 0.05) and did not cause an inflation of variance (VIF< 5). All p-values were

adjusted for multiple testing according to the False Discovery Rate method.

Results

Study population

In total, 2106 children (1030 girls, 1076 boys; mean age = 10.06 years, age range = 4.38–17.94

years) met the inclusion criteria. Table 1 shows the distribution of age, gender, SES, and BMI

among participants. Distributions of low/normal PA vs. high PA as well as short/normal TV

time vs. long TV time are shown in Table 2, stratified by age group (4- to 10-year-olds versus

11- to 17-year-olds). As can be seen, the population was characterized by a rather high SES

(proportion of high SES> 40%). Overweight/obesity was present in 20% of all participants.

While the proportions of high levels of PA were lower in younger (5- to 10-year-old) than in

older (11- to 17-year-old) children (12% versus 23%), the proportion of long TV times was

higher in younger than in older children (37% versus 22%). However, it is important to note

the different categorization algorithms for TV times in younger (all TV times > 1 hour/day

considered as high) and older children (TV times> 2 hours/day considered as high).

The motor skills test was performed by each participant. However, some participants failed

to perform specific tasks correctly, resulting in different numbers of tests that could be ana-

lyzed (see Table 1).

Motor skills in relation to child age and gender

The associations between the results of the different motor skills tasks (raw scores) and age

and gender are shown in Table 3 and Fig 2. For the strength tests standing long jump and

pushup test, the analyses revealed a significantly higher performance in older than in younger

children. Furthermore, performance was significantly lower in girls than boys.

For the two tests of coordination (jumping side to side and backward balancing), analyses

showed significant increases with increasing age. A significant gender difference was only

observed for backward balancing, with girls performing better than boys.
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The test of flexibility (forward bend) was the only test for which no significant association

with age was found. As for backward balancing, girls performed significantly better than boys.

The analyses revealed no significant interactions between age and gender (all p> 0.05),

indicating that the associations between the raw scores and age did not differ between girls

and boys.

Motor skills in relation to BMI, PA, TV time, and SES

The motor skills (sex- and age adjusted scores) of children with overweight/obesity versus nor-

mal weight, with high versus low/normal levels of PA, with long versus short/normal TV

Table 2. Physical activity and television time amongst the study population.

4- to 10-year-olds� 11- to 17-year-olds��

N = 1304 N = 825

Organized physical activity:

low/normal (< = 2 / week) 1130 (88.2%) 635 (77.0%)

high (> 2 / week) 151 (11.8%) 190 (23.0%)

Television time���:

short/normal 804 (62.8%) 643 (77.9%)

long 477 (37.2%) 182 (22.1%)

� Parental report

�� Child report

��� Cut-offs for short/normal TV times were <1h/d for 4- to 10-year-olds and <2h/d for 11- to 17-year-olds.

p-values were adjusted for multiple testing according to the False Discovery Rate method.

https://doi.org/10.1371/journal.pone.0251738.t002

Table 1. Characteristics of the study population.

Sample size N = 2106

Gender (n (%)):

male 1076 (51.1%)

female 1030 (48.9%)

Age in years (mean (standard deviation)) 10.06 (3.33)

SES1 (n (%)):

low 240 (11.4%)

middle 971 (46.1%)

high 895 (42.5%)

SDS-BMI2 (n (%)):

< 90th percentile 1680 (79.8%)

> = 90th percentile 426 (20.2%)

Number of performed motoric tasks

Long jump 1896 (90.0%)

Pushup 1915 (90.9%)

Side to side 2025 (96.2%)

Balancing 2072 (98.4%)

Forward bend 2072 (98.4%)

1 Categorization according to Lampert et al. [33]
2 in percentiles, according to Kromeyer-Hauschild et al. [28], SES = socioeconomic status, SDS-BMI = standard

deviation score body-mass index.

https://doi.org/10.1371/journal.pone.0251738.t001
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times, and with low versus middle versus high SES are shown in S1–S4 Figs. The results of the

analyses on the independent associations of these factors with motor skills are shown in

Table 4. For the strength tests (standing long jump and pushups), the analyses showed signifi-

cant associations between higher test results and lower BMI, high PA and higher SES. Regard-

ing SES, the mean jumping distance of participants with a low SES (SES score of 6) was

estimated -0.23 SDS, compared to -0.01 SDS for middle SES (SES score of 12) and 0.22 SDS for

high SES (SES score of 18). For pushups, the estimated average test result was -0.21 SDS for

low SES, -0.04 SDS for middle SES, and 0.13 SDS for high SES. Additionally, better test results

in the long jump test were significantly associated with low/normal TV times.

For both coordination tests (jumping side to side and backward balancing), the analysis

showed significant associations with lower BMI, high PA, and higher SES. With respect to

SES, the estimated average test result in jumping side to side was -0.38 SDS for children from

low SES, -0.11 SDS for middle SES, and 0.15 SDS for high SES. The performance in backward

balancing of children with a low SES was estimated -0.19 SDS, compared to 0.004 SDS for mid-

dle SES and 0.20 SDS for high SES.

For the flexibility test (forward bend), the analysis showed a significantly higher test result

in children showing high levels of PA than in children showing low/normal levels of PA.

All associations between motor skills and the covariates were checked for interactions with

age and gender. These analyses revealed five significant interactions with age, which, however,

created inflations of variance (all VIF> 11) and, therefore, were excluded from the models.

Regarding interactions with gender, one significant interaction was observed, and did not

cause an inflation of variance (VIF = 1.8). The interaction indicated significantly stronger asso-

ciations of PA with performance in forward bend in girls (b = 0.61 (95% CI 0.38–0.84)) than in

boys (b = 0.19 (95% CI 0.04–0.34)).

Discussion

The objective of this study was to document the motor skills of 4- to 17-year-old boys and girls

growing up in Germany and to identify factors that are associated with motor skills. The analy-

sis showed that relations with age and gender vary between the specific motor skills. Age was

associated positively with all tasks except flexibility. While boys performed better in strength

tasks, girls showed better performance in coordination with precision and in flexibility. Over-

all, these findings are highly similar to the results from a nationwide assessment of motor skills

using the same tests 10–15 years ago [10, 37]. The only difference that emerges when

Table 3. Association of motor skills with age and gender.

Long jump Pushup Side to side Balancing Forward bend

b (CI) p b (CI) p b (CI) p b (CI) p b (CI) p

age 6.42 <0.001 0.57 <0.001 2.26 <0.001 1.38 <0.001 -0.08 0.16

(6.08 (0.52 (2.18 (1.24 (-0.18

– 6.76) – 0.62) – 2.35) – 1.52) – 0.01)

gender� -9.84 <0.001 -0.54 0.003 0.46 0.19 3.27 <0.001 4.88 <0.001

(-12.03 (-0.87 (-0.11 (2.35 (4.24

to -7.64) to -0.22) – 1.03) – 4.19) – 5.51)

Age and gender were included simultaneously (multivariate regression analyses).

b = non-standardized regression coefficients. CI = 95% confidence interval.

� reference = male.

p-values were adjusted for multiple testing according to the False Discovery Rate method.

https://doi.org/10.1371/journal.pone.0251738.t003
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comparing the present data with data from Woll et al. [10] is a slightly higher number of push-

ups in the present study. One possible reason for this discrepancy might be that children in

Leipzig participate more frequently in organized sports, where pushups represent a frequent

Fig 2. Raw scores in the different tasks of the motoric test by age and gender. (a) Best distance of two tries doing a standing long

jump. (b) Number of pushups during 40s. (c) Mean number of side-to-side jumps performed in a 15s interval. (d) Number of steps

taken on six tries balancing backwards on three beams of different widths. (e) Best distance (cm) between fingertips and bench reached

in two tries (negative numbers indicate bench level was not reached, positive numbers indicate bench level was exceeded). Error bars

indicate 95% confidence intervals.

https://doi.org/10.1371/journal.pone.0251738.g002
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exercise. In our sample, 72% of boys and 72% of girls engaged in organized sports, compared

to 63% and 52% in the study by Woll et al. [10].

When compared with studies that used different test items to evaluate motor skills and

were performed with populations different from the one of this study, the overall findings are

highly comparable. Research from many other European countries and China suggest that

boys performing better than girls in various strength tests while being outperformed by their

female peers in terms of flexibility is consistent in different populations [38, 39]. An American

study regarding strength in children and adolescents supports the findings of this study, that

sex-specific differences in strength emerge in adolescence [40] (compare Fig 2).

The analysis regarding BMI, PA, TV time, and SES showed significant associations between

high levels of PA and higher performance in all tasks of the motoric test. Higher BMI and

lower SES were related to lower performances in all tasks except the flexibility test. Long TV

times were associated with lower performance in long jump and backward balancing.

Association with BMI

We observed significant associations between higher BMI and lower motor skills. These asso-

ciations are in line with findings of other studies performed in different parts of the world and

using various test batteries to evaluate motor skills [11–14]. Our findings of significant associa-

tions between higher BMI and lower motor skills were independent of other cofactors, includ-

ing PA. One possible explanation is that a higher BMI results in lower motor skills, e.g.,

because a higher weight makes a lot of tasks like jumping, running and lifting one’s own body

weight more difficult in a biomechanical way [15]. Furthermore, children with overweight/

obesity might be more frequently affected by orthopedic problems [11], which might cause

pains and, therefore, reduce motoric performance. Given the cross-sectional design of the

study, we cannot rule out that lower motor skills might also cause higher BMI, e.g. through

reduced PA, a risk factor for overweight/obesity in children [41].

Association with PA

We observed that children engaging less frequently in PA had lower motor skills than highly

active children. This finding is in line with an Italian study and a meta-analysis of international

Table 4. Associations of motor skills with BMI, organized physical activity (PA), television time (TV), and socioeconomic status (SES): Results of multivariate

regression analyses.

Long jump Pushup Side to side Balancing Forward bend

b (CI) p b (CI) p b (CI) p b (CI) p b (CI) p

BMI -0.29 <0.001 -0.17 <0.001 -0.14 <0.001 -0.28 <0.001 -0.03 0.19

(-0.32 to -0.39 (-0.20 to -0.13) (-0.18 to -0.11) (-0.32 to -0.20) (-0.06–0.01)

PA 0.35 <0.001 0.50 <0.001 0.41 <0.001 0.17 0.01 0.36 <0.001

(0.24–0.46)� (0.39–0.62)� (0.29–0.52) (0.05–0.29) (0.24–0.47)�

TV -0.23 0.003 -0.02 0.76 0.02 0.83 -0.09 0.10 -0.08 0.17

(-0.36 to -0.09) (-0.12–0.07)� (-0.12–0.17) (-0.19 to -0.0004) (-0.17–0.01)

SES 0.04 <0.001 0.03 <0.001 0.04 <0.001 0.03 <0.001 0.01 0.36

(0.03–0.05) (0.02–0.04) (0.03–0.06) (0.02–0.05) (-0.004–0.02)

BMI (as continuous measure), PA (high versus low/normal), TV (long versus short/normal), and SES (as continuous measure) were included simultaneously

(multivariate regression analyses). All associations were adjusted for age and gender.

b = non-standardized regression coefficient. CI = 95% confidence interval.

�A significant interaction with gender indicated significantly stronger associations in girls versus boys (see text for more details).

https://doi.org/10.1371/journal.pone.0251738.t004
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studies, both showing that PA-intervention can improve overall gross, locomotor and object-

control motor skills [17, 42]. Importantly, the associations between PA and motor skills were

independent of children’s BMI, indicating that this association cannot be explained by BMI

(alone). The finding strongly suggests that adequate PA is an important cornerstone for motor

skills in children and adolescents [43]. At the same time, low motor skills might limit the moti-

vation to move and, therefore, (further) reduce PA [18, 44, 45].

Interestingly, the analyses showed stronger associations between PA and performance in

the forwards bend task in girls than in boys. One possible explanation is that activity in sports

clubs differentiates better between physically active and inactive girls than between physically

active and inactive boys. Boys’ activity might be less restricted to activity in sports clubs. Differ-

ences in the types of sports in which girls versus boys participate could also play a role.

Association with television

Watching TV, a type of sedentary behavior, showed the weakest and, with the exception of the

association with results in the long jump task, only non-significant associations with motor

skills of children and adolescents. This contradicts findings of a systematic review of 232 stud-

ies with participants from 39 countries showing negative associations of TV-watching with

physical and musculoskeletal fitness in most cases [46]. A possible explanation is that TV-

watching in itself is not detrimental to motor skills as long as it doesn’t lead to a decrease in PA

or a higher BMI.

Association with SES

In addition to BMI, PA (and TV time), lower motor skills were also related to a lower SES.

This finding is in line with a systematic review and meta-analysis of 59 studies on correlates of

movement skills and motor coordination [24] and with the general observation of lower health

behavior, health awareness, and health outcomes among children from poorer social back-

grounds [23]. Parents from lower social levels might have less time, fewer financial possibili-

ties, and might be less motivated to promote an active leisure style and motor skills of their

children (e.g. through frequent outdoor activities within the family or involvement in sports

clubs).

Strengths and limitations

The strengths of the study are the large sample and the consideration of independent associa-

tions of numerous factors with motor skills. However, some limitations have to be mentioned.

First, this is a cross-sectional study. The results therefore do not allow conclusions about the

direction of effects. Other limitations are the underrepresentation of children from low social

strata and the focus on children growing up in an urban area. These limitations might reduce

the generalizability to the whole population of children and adolescents. Further, this study

does not take into account biological maturity. There is research that suggests biological matu-

rity has an important influence on physical fitness measures during adolescence, especially in

boys [47, 48]. Part of the variations in motor skill test results might be attributed to differences

in biological maturity. Finally, information on PA and TV time is based on data in question-

naires that have not been validated. It is possible that the actual physical activity and the actual

TV time differ from the information provided.
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Conclusions

Overall, the current motor skills of children and adolescents from an urban area in Easter Ger-

many are comparable with the skills of the previous generation of young people. This suggests

that the motor skills of children have hardly changed in recent years. Higher BMI, lower levels

of PA, lower SES, and–to a lesser extend–longer TV times are independently associated with

lower motor skills. These findings suggest that children with overweight/obesity, children

from lower social strata, and children who move little have an increased risk of developing

insufficient motor skills. Special support should therefore be given to these groups of children

(e.g. through free sports activities in and outside school).
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S1 Fig. Raw scores in the different tasks of the motoric test by age, weight status, and gen-

der (boys on the left, girls on the right). (a) best distance of two tries doing a standing long

jump. (b) number of pushups during 40s. (c) mean number of side to side jumps performed in

a 15s interval. (d) Number of steps taken on six tries balancing backwards on three beams of

different widths. (e) best distance (cm) between fingertips and bench reached in two tries (neg-

ative numbers indicate bench level was not reached, positive numbers indicate bench level was

exceeded). Error bars indicate 95% confidence intervals.

(TIF)
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interval. (d) Number of steps taken on six tries balancing backwards on three beams of differ-

ent widths. (e) best distance (cm) between fingertips and bench reached in two tries (negative

numbers indicate bench level was not reached, positive numbers indicate bench level was

exceeded). Error bars indicate 95% confidence intervals.

(TIF)
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interval. (d) Number of steps taken on six tries balancing backwards on three beams of differ-

ent widths. (e) best distance (cm) between fingertips and bench reached in two tries (negative

numbers indicate bench level was not reached, positive numbers indicate bench level was

exceeded). Error bars indicate 95% confidence intervals.

(TIF)

S4 Fig. Raw scores in the different tasks of the motoric test by age, SES, and gender (boys

on the left, girls on the right). (a) best distance of two tries doing a standing long jump. (b)

number of pushups during 40s. (c) mean number of side to side jumps performed in a 15s

interval. (d) Number of steps taken on six tries balancing backwards on three beams of differ-

ent widths. (e) best distance (cm) between fingertips and bench reached in two tries (negative

numbers indicate bench level was not reached, positive numbers indicate bench level was

exceeded). Error bars indicate 95% confidence intervals.
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